We expect that in the case of resonant tunneling the conductance should be of the form'2'3 Fig. 3 we display the temperature dependence of the slope din(G)/d&G of both peaks. At low T, the wider device has a larger slope (narrower width) than the narrower device, and the wider sample exhibits broadening at temperatures above 30 mK while the narrower one remains temperature independent below 100 mK.
At high temperatures the slopes of both peaks are consistent with 1/T behavior. The inset to Fig. 1 of the curve and the data plotted in Fig. 3 were obtained by use of the side of the peak which showed less structure.
The high-temperature variations of the slopes, din(G)/dVG, are consistent with a T ' temperature dependence over the range studied. Comparing the rate of change with 1/T, we find dp, /d VG =0.13( +0.06) eV/V for both samples. This implies that a -0.11 or that the density of states at this point in the band tail is reduced by about a factor of 9 from that of the 2D conduction band. probable that the structure observed on every isolated peak is from overlap of different peaks. The limiting low-temperature slopes displayed in Fig. 3 can also be used to estimate the intrinsic widths of the peaks.
Converting the gate-voltage scale to an energy scale we find that the intrinsic widths of the peaks are 38 mK (3 p, eV) and 100 mK (8.6 p, eV) for the wide and narrow samples, respectively. The onset of temperature dependence of the linewidth data is in excellent agreement with the data displayed in Fig. 2 for the onset of temperature dependence of the peak heights.
Although both the localization lengths and the sample lengths are similar, the fact that the lowtemperature conductance is different for the two samples can be understood in terms of the spatial locations of the resonant tunneling sites. In the case of resonant tunneling, the maximum conductance Go In conclusion, studies of the temperature dependence of the width and amplitude of the conductance peaks in small MOSFET's have clearly shown the behavior expected of resonant tunneling and are inconsistent with the Mott-hopping behavior observed in longer devices but with the same number of available energy states for conduction. The observation that every well-isolated resonant peak has additional fine structure was unexpected and the explanation is likely to be associated with Coulomb interactions.
The samples described here were supplied by M. Wordemann. The impetus for exploring the effects
